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APPROACH

ACombined transmission-distribution
ANew models of subtransmission/distribution substation

SICLEMSIECE A Quasi-static analysis (less than 5 second time-step)
analysis Tool

ACombined transmission-distribution

A Simultaneous solution approach
Alntegration with protection models
SALLIEREEE A New solar PV models using dynamic phasors

AUnbalanced distribution system state estimation
Alnclusion of AMI, PMU, and other sensor measurements

_ State A Semi-definite programming based approach
Estimation Tool
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T&D STEADY-STATE ANALYSIS TOOL
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Argonne &




TRANSMISSION SYSTEM IMPACTS DUE TO
INCREASING SOLAR
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TRANSMISSION SYSTEM IMPACTS: AREA
CONTROL ERROR (ACE)
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T&D DYNAMICS AND PROTECTION TOOL
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T&D DYNAMICS AND PROTECTION TOOL
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Unbalanced transmission voltages, even though
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T&D DYNAMICS AND PROTECTION TOOL
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DISTRIBUTION SYSTEM STATE ESTIMATOR

Semidefinite
Program (SDP)
. Estimated
State
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Initialization Bad Data
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A Unbalanced distribution system state estimation

A Semidefinite programming approach

A Baddata substitution

A Incorporate data sources with tirascales that vary by0"5
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Distribution system state estimator i
with bad data
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All SDP errors are within 1% of the true power flow solution
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